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Abstract 
Stakeholders have always received much attention in system dynamics, especially in the 
group model building tradition, which emphasizes the deep involvement of a client 
group in building a system dynamics model. In organizations, stakeholders are gaining 
more and more attention by managers who try to balance the interests of various 
stakeholders. This trend is reflected in management literature where much advancement 
is made in what is known as stakeholder theory. In stakeholder theory it is stated that 
the implementation of its principles is one of its biggest problems because tools that 
facilitate balancing the interests of stakeholders are supposedly lacking. Operational 
research on the other hand aims to advance these exact tools. Apparently, there is a 
large gap between management literature and operational research, including system 
dynamics and group model building. To assess how group model building and other 
operational research methods help to implement stakeholder theory, we provide a 
systematic review of 140 operational research applications on the topic ‘stakeholders’. 
Content analysis of these articles shows the potential of group model building 
specifically, as this is a method that facilitates improving the rational, organizational 
process, and transactional level of an organization’s stakeholder management 
capability. 
 
Keywords: stakeholder theory; operational research; systematic review; group model 
building 
 
Word count (references and the appendix excluded): 4,954 
 
Introduction 
Stakeholders have always received much attention in system dynamics (Forrester, 1961; 
Richardson and Pugh III, 1981; Sterman, 2000), especially in the group model building 
tradition, which emphasizes the deep involvement of a client group in building a system 
dynamics model (Andersen and Richardson, 1997; Rouwette et al., 2011; Vennix, 1996, 
1999). Elias et al. (2000) reviewed system dynamics applications (Forrester, 1961; 
Gardiner and Ford, 1980; Hsiao, 1998; Maani and Cavana, 2000; Vennix, 1996) to 
show that stakeholders form an important part of the methodology, “although not 
always explicitly” (p. 178). Other operational research methods also acknowledge the 
importance of stakeholders.  
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More and more organizations try to balance the interests of various stakeholders, which 
in stakeholder theory are defined as “groups or individuals who can affect or are 
affected by the achievement of an organization’s mission” (Freeman, 1984; Parmar et 
al., 2010). These organizations are different from traditional organizations that merely 
focus on the interest of stockholders, by maximizing profits in the short term (Friedman, 
1970; Jensen, 2002; Sundaram and Inkpen, 2004). Organizations trying to balance the 
interests of various stakeholders may address amongst others employees, customers, 
suppliers, and the community as a whole. Stakeholder theory is a tradition in 
management literature that tries to expand our knowledge on the challenges these 
organizations face (Donaldson and Preston, 1995; Laplume et al., 2008). In this domain, 
hundreds of articles have been making considerable advances in theorizing why 
organizations should take stakeholders into account (Phillips et al., 2003), which 
stakeholders should be taken into account (Mitchell et al., 1997), and what effects 
organizations may expect as a result (Jones, 1995).  
 
The implementation of stakeholder theory has been found to be one of its biggest 
problems (Laplume et al., 2008). Kaler (2006) argues that, while organizations may 
seek to balance the interests of different stakeholders, this is too analytically complex to 
be carried out in practice. The tools that enable organizations to find the right balance 
are supposedly lacking. Wolfe and Putler (2002) point out that achieving this balance 
becomes even more complex if stakeholder groups themselves are heterogeneous. 
Margolis and Walsh (2003) argue that, compared to a traditional firm, managers in a 
stakeholder firm face additional tasks, including answering stakeholder issues 
themselves, or controlling, monitoring, and disciplining the stakeholder engagement of 
others. Operational research is a scientific tradition that is specifically aimed at 
developing tools to aid problem solving or decision-making. Management literature is 
focused on expanding knowledge, which in the case of stakeholder theory involves 
knowledge about the problems that organizations encounter when trying to balance the 
interests of different stakeholders. Operational research on the other hand always has a 
strong component of problem solving or decision support, to an increasing extent 
including problems or decisions in which stakeholders have an important role. 
Apparently there is a large gap between the management literature domain and the 
domain of operational research, of which the latter aims to develop the tools that the 
first indicates are lacking. 
 
Our study consists of a review of the role that stakeholders have been playing in 
applications of operational research. Our reasons to conduct this study are twofold. As 
indicated, stakeholders play an important but sometimes implicit role in operational 
research (Elias et al., 2000). By analyzing commonalities and differences between 
various operational research applications on the topic ‘stakeholders’, including system 
dynamics and group model building, we aim to make the role of stakeholders explicit 
and facilitate the development of the field in this respect. The second reason for 
conducting our study is the observed gap between management literature and 
operational research. We review how developments in operational research relate to 
challenges that organization face as identified in management literature. By analyzing 
patterns in applications of operational research we identify four traditions in which 
operational research has been helping organizations to balance the interests of various 
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stakeholders: ‘optimization’, ‘insights in trade-offs’, ‘understanding the problem’, and 
‘managing the boundaries’. We show how system dynamics and group model building 
belong to the tradition of ‘understanding the problem’. In stakeholder theory, Freeman 
(1984) distinguishes between a rational, an organizational process, and an interaction 
level of an organization’s stakeholder management capability. By relating these three 
levels from stakeholder theory with the various traditions in operational research, we 
show how the two domains are linked. Based on our analysis, we stress the potential of 
group model building for helping with the challenges of stakeholder theory, as this is a 
method that facilitates improving all three levels of an organization’s stakeholder 
management capability. 
 
With this study we aim to contribute to closing the gap between two domains that are 
historically far apart: management literature focusing on problems that organizations 
deal with and operational research focusing on advancing solutions. 
Background: stakeholder theory and operational research 
In order to make a link between stakeholder theory and operational research, we first 
describe what stakeholder theory is, what advances have been made in the 
conceptualization of stakeholders, what reasons have been found for adopting 
stakeholder theory’s principles, and what advances have been made in conceptualizing 
an organization’s stakeholder management capability. Since the seminal work of 
Freeman (1984), stakeholder theory has grown beyond a single theory into a ‘research 
tradition’ (Trevino and Weaver, 1999) that encompasses a rich ‘genre of theories’ 
(Freeman, 1994), emphasizing stakeholders. A widely used definition of stakeholders is 
“groups and individuals who can affect, or are affected by, the achievement of an 
organization’s mission” (Freeman, 1984, p. 52). By putting emphasis on stakeholders, 
this genre sets itself apart from those that hold stockholders as the only stakeholders that 
business managers should take into account (Friedman, 1970). The field of stakeholder 
theory has progressed enormously in the last couple of decades and has branched out 
into a variety of disciplines including business ethics, strategic management, finance, 
accounting, marketing, and management (Parmar et al., 2010).  
 
Since the origin of stakeholder theory, many answers have been given to the question 
which stakeholders should be taken into account (Mitchell et al., 1997). One major 
distinction that has been made is between the narrow and the wide sense of stakeholders 
(Freeman and Reed, 1983, p. 91). A stakeholder in the narrow sense is any identifiable 
group or individual on which the organization is dependent for its continued survival 
(i.e. employees, customer segments, certain suppliers, key government agencies, 
shareowners, particular financial institutions, as well as others are all stakeholders in the 
narrow sense of the term). A stakeholder in the wide sense is any identifiable group or 
individual who can affect the achievement of an organization’s objectives or who is 
affected by the achievement of an organization’s objectives (i.e. public interest groups, 
protest groups, government agencies, trade associations, competitors, unions, as well as 
employees, customer segments, shareowners, and others).  
 
Organizations may have different reasons to adopt the goal of balancing various 
stakeholders’ interests: because it is in the interest of the organization or because they 
see taking stakeholders into account as having a value of its own. Jones summarizes the 
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reasons why organizations that adopt stakeholder theory “will have a competitive 
advantage over firms that do not” (1995, p. 422): these firms will reduce amongst others 
“agency costs, transactions cost, and costs associated with team production”, and more 
specifically “monitoring costs, bonding costs, search costs, warranty costs, and residual 
losses” (Jones, 1995, p. 422). Other organizations may see stakeholders as having an 
intrinsic value and they see taking stakeholders into account as their moral obligation. 
This is reflected in ‘the normative cores of stakeholder theory’ as stressed by Donaldson 
and Preston (1995). Phillips et al. (2003) show that these normative cores include the 
common good (Argandoña, 1998), feminist ethics (Burton and Dunn, 1996; Wicks et 
al., 1994), risk (Clarkson, 1994), integrative social contracts theory (Donaldson and 
Dunfee, 1999), property rights (Donaldson and Preston, 1995), Kantianism (Evan and 
Freeman, 1988), the doctrine of fair contracts (Freeman, 1994), and the principle of 
stakeholder fairness (Phillips, 1997, 2003). 
 
Freeman (1984) considers an organization to possess stakeholder management 
capabilities when it is able to combine three levels of analysis, inspired by Allison’s 
analysis of decision making (1971). On the rational level, organizations must be able to 
identify all relevant stakeholders and their stakes, resulting in correct stakeholder maps. 
On the organizational process level, organizations must have routines in place to take 
these stakes into account in their operating procedures. These routines aim to translate 
the stakeholder map into specific strategic decisions. On the transactional level, 
organizations must bargain to balance the interests of stakeholders to achieve the 
organization’s purpose. An organization’s stakeholder management capability depends 
on its ability to allocate resources to interactions with stakeholders.  
 
Operational research is a scientific tradition that is specifically aimed at developing 
tools to aid problem solving or decision-making, to an increasing extent including 
problems or decisions in which stakeholders have an important role. This is especially 
true for group model building, which emphasizes the deep involvement of a client group 
in building a system dynamics model (Andersen and Richardson, 1997; Rouwette et al., 
2011; Vennix, 1996, 1999). 
 
When looking at the topic of the respective fields, management literature and 
operational research seem to complement each other. To show the difference between 
the two we use the topology of Donaldson and Preston (1995). After reviewing 
stakeholder theory, Donaldson and Preston (1995) show how management literature is 
focusing on expanding knowledge of how organizations balance the interests of various 
stakeholders (descriptive), what the impact is of ‘taking stakeholders into account’ on 
‘firm performance’ (instrumental), and what the arguments are for the statement that 
stakeholders should be taken into account (normative). What they deem the most 
elemental, however, is that stakeholder theory should be managerial because in the end 
managers have to make an actual decision that somehow balances the interests of 
various stakeholders (Donaldson and Preston, 1995). The irony is not lost on us that this 
managerial aspect of stakeholder theory that Donaldson and Preston (1995) consider to 
be lost out of sight in management literature, can be found in operational research which 
is managerial in the sense that it focuses on the development of tools that can be 
deployed to actually implement the idea that interests of stakeholders should be 
balanced. 
 
 
5 
 
Management literature Operational research 
Descriptive: How do organizations 
balance the interests of various 
stakeholders? 
Managerial: What tools can be deployed 
to balance the interests of various 
stakeholders? What are the effects of 
deploying those tools? Instrumental: What is the impact of 
‘taking stakeholders into account’ on ‘firm 
performance’? 
Normative: What are the arguments for 
taking stakeholders into account? 
Table 1: ‘The stakeholder’ in management literature and operational research 
(adapted from Donaldson and Preston, 1995) 
 
To study how management literature and operational research are linked, and what 
opportunities there are for group model building, we now turn to our systematic review 
of operational research applications on the topic ‘stakeholder’. We identify four 
operational research traditions. By relating the three stakeholder management capability 
levels from stakeholder theory to the traditions in operational research, we show how 
the two domains are linked. 
Method for literature review 
Laplume et al. (2008) provided a review of stakeholder theory based on content analysis 
of articles in management journals. We try to stay close to their method, but instead of 
reviewing stakeholder theory articles in management journals we review applications 
referring to the topic ‘stakeholder’ as reported in operational research journals. We 
apply a method similar to Laplume et al. (2008) and present our results in a similar 
fashion to be able to provide comparable insights in the progress of stakeholder theory 
and the progress of operational research regarding stakeholders.  
 
We confined our sampling to leading journals on applications of operational research. 
We included journals that belong to the Journal Citation Reports - Science edition 2011 
subject category ‘operations research & management science’, yielding 77 journals. To 
obtain a manageable number of journals, we narrowed the selection to those journals 
that have an impact factor of 0.800 or higher, confining the selection to 41 journals. We 
excluded all journals that focus on a particular domain (e.g. Transportation Science, 
Safety Science), as well as journals that focus on conceptual contributions (e.g. 
Mathematical Programming, Journal of Global Optimization). This resulted in the final 
selection of eleven journals: Annals of Operations Research, Computers & Operations 
Research, Decision Support Systems, European Journal of Operational Research, 
Expert Systems with Applications, Interfaces, Journal of the Operational Research 
Society, Management Science, Omega, Operations Research, and OR Spectrum. 
 
A search in Web of Knowledge for articles in these journals, published up to 2012, with 
the word ‘stakeholder’ appearing in the title, abstract, or keywords (author keywords as 
well as ‘keywords plus’), yielded 171 articles. We then repeated the search using the 
same criteria with ScienceDirect, resulting in four additional articles. A third search 
with EBSCOHost did not result in additional articles. We excluded all articles that did 
not describe a real-world or hypothetical application of operational research such as 
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literature reviews, descriptive research articles and conceptual articles. This resulted in a 
final selection of 140 articles, see table 1 below. 
 
 AOR COR DSS EJOR ESA I JORS MS O OR ORS Total 
Year             
1991      1    1  2 
1992   1         1 
1993            0 
1994   1   1  1 1   4 
1995   1 1   1     3 
1996            0 
1997    1  1 1     3 
1998    1   1     2 
1999      1 3   1  5 
2000  1     2     3 
2001    6        6 
2002   1   1  1    3 
2003        1    1 
2004    3  1 1   1  6 
2005   1  1 1 3  1   7 
2006   1 4   1     6 
2007 1 1 1   3 5 1    12 
2008   1 2 1  3 1 4   12 
2009    5 5 1 1  1   13 
2010   2 2 3 1 2 1 1   12 
2011   2 2 7 1 4   1 1 18 
2012   2 4 7 3 4  1   21 
Total 1 2 14 31 24 16 32 6 9 4 1 140 
Table 2: Articles with topic ‘stakeholder’ in operational research journals 
Legend: AOR = Annals of Operations Research; COR = Computers & Operations Research; DSS = 
Decision Support Systems; EJOR = European Journal of Operational Research; ESA = Expert Systems 
with Applications; I = Interfaces; JORS = Journal of the Operational Research Society; MS = 
Management Science; O = Omega; OR = Operations Research; and ORS = OR Spectrum. 
 
Similar to Laplume et al. (2008), we used content analysis (Krippendorff, 2004; Weber, 
1990) to facilitate a structured and systematic analysis of the large volume of textual 
data. The coding was conducted iteratively, thereby inducting a coding scheme from the 
data. Different meetings were held with multiple researchers to reflect on the coding 
scheme, thereby improving the validity and reliability.  
‘The stakeholder’ in management literature and in operational research 
When looking at the emergence of the stakeholder topic in applications of operational 
research, the similarity to the progress of stakeholder theory stands out. Although 
Freeman published his seminal work in 1984, leading management journals started 
publishing articles on stakeholder theory in the early nineties, steadily increasing since 
then. The stakeholder topic in operational research also emerges in the early nineties, 
and while taking somewhat more time to develop mass, also steadily increases during 
the decades afterwards, see figure 1. 
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Figure 1: Comparable trends in management literature and operational research 
 
We already discussed one indication of the gap between management literature and 
operational research, namely the statement in management literature that tools for 
implementing stakeholder theory are lacking (Kaler, 2006). Another indication 
stemming from our review is the lack of references to stakeholder theory from the 
applications of operational research: just three of the 140 applications of operational 
research refer to Freeman (1984) or mention stakeholder theory (Sarkis, 1998; Turcanu 
et al., 2006; Macharis et al., 2012). This confirms that the gap between management 
literature and operational research is large and works in two ways. By analyzing the 
specific relations between the advances in operational research and management 
literature, we aim to contribute to bringing the two domains closer together. 
Major traditions in operational research 
After several iterations of coding the 140 applications of operational research, we 
concluded that there are four different traditions in which operational research has been 
helping organizations that want to balance the interests of various stakeholders: 
‘optimization’, ‘insights in trade-offs’, ‘understanding the problem’, and ‘managing the 
boundaries’. While many applications help in more than one way, most applications 
have a distinctive focus and can be clearly associated with one of the four traditions. 
The four traditions are described in more detail below. 
 
Optimization 
One way in which operational research tries to help organizations that want to balance 
the interests of various stakeholders is by ‘optimization’. These applications define 
goals and constraints by sets of mathematical relationships and provide a single best 
solution to a given problem. Typical methods used are goal programming, mixed-
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integer linear programming, and neural networks. The methods are typically focused on 
quantitative aspects of problems. These applications are typically expert based: the 
researchers may ask stakeholders about the characteristics of the problem, but after that 
they often develop the application on their own. Application domains vary widely, 
including amongst others new product development (Bordley and Kirkwood, 2004), 
workforce scheduling (Belien et al., 2012), and road pricing (Teodorović and Edara, 
2007). These applications typically regard stakeholders as the ones that have an interest 
in the outcome of the model, or as those that determine the goal functions or constraints 
that have to be considered in the mathematical relationships, or as sources of 
uncertainties that form a difficulty that has to be met by the method. 
 
Insights in trade-offs 
The largest tradition is formed by the applications that try to help by providing insights 
in trade-offs. While the first tradition provides a single solution, this second tradition 
focuses on comparisons of different alternatives on different criteria. These 
comparisons provide insights in how improvements in obtaining one goal may hinder 
obtaining another goal. Typical methods used are multi-criteria decision analysis 
(MCDA), analytical hierarchy process (AHP), analytical network process (ANP), data 
envelopment analysis (DEA), and ‘fuzzy’ variations of these methods. These fuzzy 
variations include a step in which verbal statements such as Likert items are translated 
into numbers (e.g. Chiou et al., 2005; Chou et al., 2006; Secme et al., 2009). The 
applications in this tradition typically start from the idea that ‘you cannot have it all’, 
and facilitate ‘how to divide the pie’ between different stakeholders holding different 
objectives. Typically these stakeholders participate in carrying out the operational 
research application, for instance the weighting of different criteria is elicited by asking 
stakeholders to make pairwise comparisons. Application domains vary widely, 
including amongst others portfolio management of R&D projects (Phillips and Bana e 
Costa, 2007), regional sustainable development (Cai et al., 2009), and health care 
delivery (Saaty, 1994). Stakeholders participate in various ways, including for example 
the identification of alternatives, the identification of criteria, the scoring of alternatives, 
and weighting the criteria. 
 
Understanding the problem 
The third way in which operational research has been helping is by increasing the 
understanding of the problems at hand. The first two traditions take as their point of 
departure that the researchers possess enough knowledge of the problem to be able to 
translate it into mathematical relations and numeric scores of alternatives. This third 
tradition does not assume that all relevant knowledge is available, takes one step back, 
and focuses on learning more about the problem. One goal of this approach is that by 
obtaining a better understanding of the problem, the researchers are able to facilitate 
‘dividing the pie’, but they are also able to ‘make the pie bigger’. Methods include 
discrete event simulation (DES) and system dynamics (SD) simulation including group 
model building (GMB). The role of stakeholders varies in this tradition, from merely 
being the client of the model output to participating in workshops in which the model 
conceptualization is carried out as in group model building (GMB). Increased 
understanding is often nurtured by a structured process of analyzing the problem, for 
example identifying all relevant stocks and flows and their causal relationships (SD and 
GMB) or identifying all relevant events, accompanying changes in states of the system, 
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and relations between the events (DES). The resulting conceptual models are often 
graphically represented to facilitate discussion about which elements are relevant and 
which are not. Some applications continue by translating the conceptual model into 
mathematical relationships fit for quantitative analyses, while others focus on a 
qualitative understanding of the problem. Application domains again vary widely, 
including amongst others health care delivery (Lehany et al., 1999), risk assessment of 
oil operations (Merrick et al., 2002), and airline logistics (Den Hengst, De Vreede, and 
Maghnouji, 2007).  
 
Managing the boundaries 
The fourth tradition has been helping by managing the boundaries of problems. This 
tradition acknowledges that different viewpoints to an issue at hand need to be 
incorporated to be able to structure the problem, or because incorporating (minority) 
viewpoints is desirable based on ethical arguments. Methods typically include critical 
systems thinking (CST), soft systems methodology (SSM), and community operational 
research (COR). Almost all applications are based on intensive participative processes, 
and often result in an increased qualitative understanding of the problem. This 
understanding then may be summarized in what is called a ‘rich picture’, a picture with 
different elements and their relations fitted to the problem. Application domains vary 
widely, including amongst others housing services for older people (Midgley et al., 
1998), energy efficiency (Neves et al., 2009), and fitness-to-drive arrangements (Hindle 
and Franco, 2009). Figure 2 below shows the progress of the four traditions over time. 
 
 
 
Figure 2: Progression of four ‘stakeholder traditions’ in operational research 
 
Note that the differences in the role of stakeholders in these four traditions are 
substantial. Stakeholders may be merely regarded as sources of uncertainty that have to 
be dealt with in ‘optimization’, while in ‘managing the boundaries’ viewpoints of 
stakeholders may be incorporated for no other reason than the intrinsic value of the 
stakeholder. Also note how these different roles that stakeholders have in operational 
0"
5"
10"
15"
20"
25"
19
91
"
19
92
"
19
93
"
19
94
"
19
95
"
19
96
"
19
97
"
19
98
"
19
99
"
20
00
"
20
01
"
20
02
"
20
03
"
20
04
"
20
05
"
20
06
"
20
07
"
20
08
"
20
09
"
20
10
"
20
11
"
20
12
"
N
um
be
r'o
f'a
r+
cl
es
'
4"
3"
2"
1"
 
 
10 
research align with different lines of reasoning in stakeholder theory. As described 
earlier in this paper, stakeholder theory distinguishes between a narrow and a wide 
identification of stakeholders (Freeman and Reed, 1983) and between instrumental 
(Jones, 1995) and moral (Phillips et al., 2003) arguments for adopting the goal of 
balancing the interests of various stakeholders. While ‘optimization’ seems to be based 
on a narrow definition of stakeholders and instrumental arguments of taking them into 
account, ‘managing the boundaries’ seems to be based on a wide definition of 
stakeholders and moral arguments of taking them into account. The other two traditions 
‘insights in trade-offs’ and ‘understanding the problem’ show to exist in different 
variations based on either narrow or wide definitions of stakeholders and on 
instrumental and/ or moral arguments of taking them into account.  
The relation between stakeholder theory and operational research 
Earlier in this paper we showed that Freeman (1984) considers an organization to 
possess stakeholder management capabilities when it is able to combine three levels: an 
organization should have a correct stakeholder map (rational level), routines to take 
stakeholders into account (organizational process level), and it should have effective 
interactions with stakeholders (transactional level). Following this argument, 
operational research is only able to increase an organization’s stakeholder management 
capability if it manages to facilitate improving one or more of the rational, 
organizational process, and transactional levels. When considering the 140 applications 
of operational research in this review, it stands out that they aim to increase an 
organization’s stakeholder management capability on different levels. These relations 
follow the pattern of the four identified traditions, see figure 3 below. 
 
 
Figure 3: Relations between stakeholder theory and operational research 
 
The first tradition, ‘optimization’, assumes that much of the problem is already known 
and that aspects of the problem can be translated into mathematical relationships. 
‘Optimization’ is not about getting a clearer view of an organization’s stakeholder map, 
but is about translating knowledge about stakeholders into strategic decisions. Experts 
use a mathematical model to provide a single solution that may have implications for 
several stakeholders. Because this tradition focuses on calculating specific strategic 
decisions, it overlaps with the organizational process level of Freeman’s stakeholder 
management capability model (1984). The stakeholder map is assumed to be known or 
Rational level 
Organizational process level 
Transaction level 
Optimization 
Insights in trade-offs 
Understanding the problem 
Managing the boundaries 
Stakeholder theory Operational research 
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at least not the part of the problem on which this tradition focuses. Transactions with 
stakeholders are not focused on in this tradition. 
 
The second tradition, ‘insights in trade-offs’, also involves translating information about 
a problem into specific strategic decisions, thereby overlapping with the organizational 
process level. But even more central to these applications is eliciting stakeholder 
preferences, by involving them for example in the identification of alternatives, the 
identification of criteria, the scoring of alternatives, and weighting of the criteria. This 
tradition aims to increase knowledge on the various stakeholders and what exactly their 
stakes are. In that sense, these applications help the organization to improve its 
stakeholder map, improving the rational level of its stakeholder management capability. 
 
The third tradition, ‘understanding the problem’, is the only tradition that encompasses 
elements of all three levels of stakeholder management capability. A stakeholder 
analysis is often part of the first stages of getting to understand the problem, potentially 
improving the rational level of an organization’s stakeholder management capability. 
Stakeholders in this tradition are often participating in workshops aimed at increasing 
the knowledge about a problem. These workshops focus on interactions between an 
organization and its stakeholders, thereby improving the transactional level of an 
organization’s stakeholder management capability. The model that is the result of the 
workshops in the end is used to identify specific strategic decisions, thereby improving 
the operational process level. 
 
The fourth tradition, ‘managing the boundaries’, is mainly focused on the rational and 
the transactional level. This tradition seeks to incorporate many viewpoints in 
structuring a problem. Workshops that aim to facilitate developing a better 
understanding of these viewpoints may result in a better understanding of the 
stakeholder map of an organization, thereby improving the rational level of its 
stakeholder management capability. Even more central to the tradition, the workshops 
facilitate a multitude of interactions with stakeholders, thereby improving the 
transactional level. 
 
We conclude that different traditions in operational research have different ways of 
helping organizations that seek to balance the interests of various stakeholders. 
Organizations that need to improve a particular level of their stakeholder management 
capability might want to look for operational research applications that focus on that 
level specifically. All levels are covered by the four traditions in operational research. 
Our conclusion is therefore that the statement that no analytical tools are available for 
implementing stakeholder theory (Kaler, 2006), is not supported by our review. 
Opportunities for group model building 
We started our study with the idea that group model building would be specifically 
useful to balance the interests of various stakeholders, since it gives stakeholders such 
an important role. We now come back to this idea, having compared group model 
building to other operational research methods. Based on our review, we indeed 
conclude that of all the different methods applied in operational research, especially 
group model building has a large potential for helping organizations that seek to balance 
the interests of various stakeholders. While other approaches cover just one or two of 
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Freeman’s three levels of stakeholder management capability (1984), group model 
building has the potential to improve all three of them. The modeling sessions are 
typically sequences of pre-defined small pieces of group processes called ‘scripts’ that 
have different end results such as a stakeholder analysis (Andersen and Richardson, 
1997, p. 108). These scripts may be adapted to support a narrow or a wide identification 
of stakeholders, and instrumental and/ or moral reasons to take them into account, 
depending on an organization’s desire. Group model building projects typically include 
a script concerning a thorough analysis of the stakeholder setting, potentially improving 
an organization’s stakeholder map. The projects are focused on eliciting the mental 
models of various stakeholders, facilitating smooth interaction between an organization 
and its stakeholders. A divergent script using for example Nominal Group Technique 
may be used to ensure that the viewpoints of all stakeholders are considered. Because of 
the participation of stakeholders in defining and structuring the problem, these 
stakeholders increase their commitment to solutions identified along the way. Building 
on the increased understanding of the problem, the projects end with recommendations 
for specific strategic decisions that strike a balance between the interests of various 
stakeholders. 
 
Group model building is often applied to messy problems (Vennix, 1999), where there 
are considerable differences in opinions on what the problem exactly is and what 
outcomes are the most desirable. These messy problems typically include many 
stakeholders, whose interests vary widely. Group model building is aimed at facilitating 
high quality communication between stakeholders, generating insights in the problem at 
hand, obtaining consensus between stakeholders as well as lasting commitment to the 
decisions that are identified (Rouwette et al., 2011). Stakeholders are at the core of 
group model building. Therefore, it seems fruitful to make a connection between group 
model building literature, reporting about the progress of finding solutions for problems 
in stakeholder settings, and stakeholder theory in management literature, reporting 
about the problems that organizations encounter when trying to balance the interests of 
various stakeholders. This connection, however, is practically absent. By providing a 
review of various applications of operational research on the topic ‘stakeholders’, we 
showed how group model building differs from other applications. By linking the 
applications of operational research to stakeholder theory, we showed how group model 
building facilitates the improvement of an organization’s stakeholder management 
capability. Our review may facilitate making the role of stakeholders in group model 
building more explicit in future research. By doing so we aim to contribute to closing 
the gap between management literature and operational research.   
 
 
13 
References 
Allison, G. (1971). Essence of Decision: Explaining the Cuban Missile Crisis. Boston 
(MA): Little Brown. 
Andersen, D. F., & Richardson, G. P. (1997). Scripts for group model building. System 
Dynamics Review, 13(2), 107–129. 
Argandoña, A. (1998). The Stakeholder Theory and the Common Good. Journal of 
Business Ethics, 17(9-10), 1093–1102. 
Belien, J., Cardoen, B., & Demeulemeester, E. (2011). Improving Workforce 
Scheduling of Aircraft Line Maintenance at Sabena Technics. Interfaces, 42(4), 
352–364. 
Bordley, R. F., & Kirkwood, C. W. (2004). Multiattribute Preference Analysis with 
Performance Targets. Operations Research, 52(6), 823–835. 
Burton, B., & Dunn, C. (1996). Collaborative Control and the Commons: Safeguarding 
Employee Rights. Business Ethics Quarterly, 6(3), 277–288. 
Cai, Y. P., Huang, G. H., Yang, Z. F., Sun, W., & Chen, B. (2009). Investigation of 
public’s perception towards rural sustainable development based on a two-level 
expert system. Expert Systems with Applications, 36(5), 8910–8924. 
Chiou, H., Tzeng, G., & Cheng, D. (2005). Evaluating sustainable fishing development 
strategies using fuzzy MCDM approach. Omega, 33(3), 223–234. 
Chou, T.-Y., Chou, S. T., & Tzeng, G.-H. (2006). Evaluating IT/IS investments: A 
fuzzy multi-criteria decision model approach. European Journal of Operational 
Research, 173(3), 1026–1046. 
Clarkson, M. (1994). A risk based model of stakeholder theory. Proceedings of the 
Second Toronto Conference on Stakeholder Theory. 
Donaldson, T, & Dunfee, T. (1999). Ties That Bind. Boston (MA): Harvard Business 
School Press. 
Donaldson, Thomas, & Preston, L. E. (1995). The Stakeholder Theory of the 
Corporation. Academy of Management Review, 20(1), 65–91.  
Elias, A., Cavana, R., & Jackson, L. (2000). Linking stakeholder literature and system 
dynamics: Opportunities for research. Proceedings of the 1st international 
Conference of System Thinking in Management. 
Evan, W. M., & Freeman, R. E. (1988). A stakeholder theory of the modern 
corporation: Kantian capitalism. In T. Beauchamp & N. Bowie (Eds.), Ethical 
theory and business (pp. 75–93). Englewood Cliffs, NJ: Prentice Hall. 
 
 
14 
Forrester, J. W. (1961). Industrial Dynamics. Cambridge (MA): M.I.T. Press. 
Freeman, R. E. (1984). Strategic Management: A Stakeholder Approach. Boston: 
Pitman. 
Freeman, R. E. (1994). The politics of stakeholder theory: Some future directions. 
Business Ethics Quarterly, 4(4), 409–421. 
Freeman, R. E., & Reed, D. L. (1983). Stockholders and stakeholders: A new 
perspective on corporate governance. California management review, 25(3), 88–
106. 
Friedman, M. (1970). The social responsibility of business is to increase its profits. The 
New York Times Magazine. 
Gardiner, P. C., & Ford, A. (1980). Which policy run is best, and who says so. TIMS 
Studies in Management Studies, 14, 241–257. 
Den Hengst, M., De Vreede, G.-J., & Maghnouji, R. (2007). Using soft OR principles 
for collaborative simulation: a case study in the Dutch airline industry. Journal of 
the Operational Research Society, 58(5), 669–682. 
Hindle, G. A., & Franco, L. A. (2008). Combining problem structuring methods to 
conduct applied research: a mixed methods approach to studying fitness-to-drive in 
the UK. Journal of the Operational Research Society, 60(12), 1637–1648. 
Hsiao, N. (1998). Conflict analysis of public policy stakeholders combining judgment 
analysis and system dynamics modeling. Proceeding of the 16th International 
Conference of the System Dynamics Society. 
Jensen, M. C. (2002). Value maximisation, stakeholder theory, and the corporate 
objective function. Business Ethics Quarterly, 12(2), 235–256. 
Jones, T. M. (1995). Instrumental stakeholder theory: A synthesis of ethics and 
economics. Academy of Management Review, 20(2), 404–437. 
Kaler, J. (2006). Evaluating Stakeholder Theory. Journal of Business Ethics, 69(3), 
249–268. 
Krippendorff, K. (2004). Content analysis: An introduction to its methodology. 
Thousand Oaks (CA): Sage. 
Laplume, A. O., Sonpar, K., & Litz, R. A. (2008). Stakeholder Theory: Reviewing a 
Theory That Moves Us. Journal of Management, 34(6), 1152–1189. 
Lehaney, B., Clarke, S. A., & Paul, R. J. (1999). A case of an intervention in an 
outpatients department. Journal of the Operational Research Society, 50(9), 877–
891. 
 
 
15 
Maani, K. E., & Cavana, R. Y. (2000). Systems thinking and modelling: Understanding 
change and complexity. New Zealand: Prentice Hall. 
Macharis, C., Turcksin, L., & Lebeau, K. (2012). Multi actor multi criteria analysis 
(MAMCA) as a tool to support sustainable decisions: State of use. Decision 
Support Systems, 54(1), 610–620. 
Margolis, J. D., & Walsh, J. P. (2003). Misery Loves Companies: Rethinking Social 
Initiatives by Business. Administrative Science Quarterly, 48(2), 268.  
Merrick, J. R. W., Dorp, J. R. van, Mazzuchi, T., Harrald, J. R., Spahn, J. E., & 
Grabowski, M. (2002). The Prince William Sound Risk Assessment. Interfaces, 
32(6), 25–40. 
Midgley, G., Munlo, I., & Brown, M. (1998). The theory and practice of boundary 
critique: developing housing services for older people. Journal of the Operational 
Research Society, 49(5), 467–478. 
Mitchell, R. K., Agle, B. R., & Wood, D. J. (1997). Toward a theory of stakeholder 
identification and salience: Defining the principle of who and what really counts. 
Academy of Management Review, 22(4), 853–886. 
Neves, L. P., Dias, L. C., Antunes, C. H., & Martins, A. G. (2009). Structuring an 
MCDA model using SSM: A case study in energy efficiency. European Journal of 
Operational Research, 199(3), 834–845. 
Parmar, B. L., Freeman, R. E., Harrison, J. S., Wicks, A. C., Purnell, L., & De Colle, S. 
(2010). Stakeholder Theory: The State of the Art. Academy of Management 
Annals, 4, 403–445. 
Phillips, L. D., & Bana e Costa, C. A. (2007). Transparent prioritisation, budgeting and 
resource allocation with multi-criteria decision analysis and decision conferencing. 
Annals of Operations Research, 154(1), 51–68. 
Phillips, R. A. (1997). Stakeholder theory and a principle of fairness. Business Ethics 
Quarterly, 7(1), 51–66. 
Phillips, R. A. (2003). Stakeholder Legitimacy. Business Ethics Quarterly, 13(1), 25–
41. 
Phillips, R. A., Freeman, R. E., & Wicks, A. C. (2003). What stakeholder theory is not. 
Business Ethics Quarterly, 13(4), 479–502. 
Richardson, G. P., & Pugh III, A. L. (1981). Introduction to system dynamics modeling. 
Cambridge (MA): M.I.T. Press. 
 
 
16 
Rouwette, E. A. J. A., Korzilius, H., Vennix, J. A. M., & Jacobs, E. (2011). Modeling as 
persuasion: the impact of group model building on attitudes and behavior. System 
Dynamics Review, 27(1), 1–21.  
Saaty, T. L. (1994). How to Make a Decision: The Analytic Hierarchy Process. 
Interfaces, 24(6), 19–43. 
Sarkis, J. (1998). Evaluating environmentally conscious business practices. European 
Journal of Operational Research, 107(1), 159–174. 
Seçme, N. Y., Bayrakdaroğlu, A., & Kahraman, C. (2009). Fuzzy performance 
evaluation in Turkish Banking Sector using Analytic Hierarchy Process and 
TOPSIS. Expert Systems with Applications, 36(9), 11699–11709. 
Sterman, J. (2000). Business dynamics: Systems thinking and modeling for a complex 
world. Boston (MA): Irwin McGraw-Hill. 
Sundaram, A. K., & Inkpen, A. C. (2004). Stakeholder theory and “the corporate 
objective revisited”: A reply. Organization Science, 15(3), 370–371. 
Teodorović, D., & Edara, P. (2007). A real-time road pricing system: The case of a two-
link parallel network. Computers & Operations Research, 34(1), 2–27. 
Trevino, L. K., & Weaver, G. R. (1999). The Stakeholder Research Tradition: 
Converging Theorists - Not Convergent Theory. Academy of Management Review, 
24(2), 222–227. 
Turcanu, C., Carlé, B., & Hardeman, F. (2006). Agricultural countermeasures in nuclear 
emergency management: a stakeholders’ survey for multi-criteria model 
development. Journal of the Operational Research Society, 59(3), 305–312. 
Vennix, J. A. M. (1996). Group model building: facilitating team learning using system 
dynamics (p. 312). John Wiley & Sons, Inc. 
Vennix, J. A. M. (1999). Group model-building: tackling messy problems. System 
Dynamics Review, 15(4), 379–402. 
Weber, R. (1990). Basic content analysis. Thousand Oaks (CA): Sage. 
Wicks, A. C., Gilbert, J. D. R., & Freeman, R. E. (1994). A Feminist Reinterpretation of 
the Stakeholder Concept. Business Ethics Quarterly, 4(4), 475.  
Wolfe, R. A., & Putler, D. S. (2002). How Tight Are the Ties that Bind Stakeholder 
Groups? Organization Science, 13(1), 64–80. 
  
 
 
17 
Appendix: reviewed articles 
Aksoy, Y., & Schaedel, P. G. (1997). ETC Measures the Impact of ISO 9002 on 
Corporate Quality. Interfaces, 27(5), 84–92. 
Anand, N., Yang, M., Van Duin, J. H. R., & Tavasszy, L. (2012). GenCLOn: An 
ontology for city logistics. Expert Systems with Applications, 39(15), 11944–
11960. 
Anastasakis, L., Olphert, C. W., & Wilson, J. M. (2007). Experiences in using a 
contingency factor-based validation methodology for spreadsheet DSS. Journal of 
the Operational Research Society, 59(6), 756–761. 
Andriosopoulos, D., Gaganis, C., Pasiouras, F., & Zopounidis, C. (2012). An 
application of multicriteria decision aid models in the prediction of open market 
share repurchases. Omega, 40(6), 882–890. 
Avkiran, N. K., & Morita, H. (2010). Benchmarking firm performance from a multiple-
stakeholder perspective with an application to Chinese banking. Omega, 38(6), 
501–508. 
Bajgier, S. M., Maragah, H. D., Saccucci, M. S., Verzilli, A., & Prybutok, V. R. (1991). 
Introducing Students to Community Operations Research by Using a City 
Neighborhood As A Living Laboratory. Operations Research, 39(5), 701–709. 
Bana e Costa, C. A., Nunes da Silva, F., & Vansnick, J. C. (2001). Conflict dissolution 
in the public sector: A case-study. European Journal of Operational Research, 
130(2), 388–401. 
Barcus, A., & Montibeller, G. (2008). Supporting the allocation of software 
development work in distributed teams with multi-criteria decision analysis. 
Omega, 36(3), 464–475. 
Belien, J., Cardoen, B., & Demeulemeester, E. (2011). Improving Workforce 
Scheduling of Aircraft Line Maintenance at Sabena Technics. Interfaces, 42(4), 
352–364. 
Bergendahl, G., & Lindblom, T. (2008). Evaluating the performance of Swedish 
savings banks according to service efficiency. European Journal of Operational 
Research, 185(3), 1663–1673. 
Bordley, R. F., & Kirkwood, C. W. (2004). Multiattribute Preference Analysis with 
Performance Targets. Operations Research, 52(6), 823–835. 
Borges, P. C., & Villavicencio, A. (2004). Avoiding academic and decorative planning 
in GHG emissions abatement studies with MCDA: European Journal of 
Operational Research, 152(3), 641–654. 
 
 
18 
Bowers, J., Ghattas, M., & Mould, G. (2012). Exploring alternative routes to realising 
the benefits of simulation in healthcare. Journal of the Operational Research 
Society, 63(10), 1457–1466. 
Boyd, A., Geerling, T., Gregory, W. J., Kagan, C., Midgley, G., Murray, P., & Walsh, 
M. P. (2006). Systemic evaluation: a participative, multi-method approach. Journal 
of the Operational Research Society, 58(10), 1306–1320. 
Brocklesby, J. (2011). Using the Viable Systems Model to examine multi-agency 
arrangements for combatting transnational organised crime. Journal of the 
Operational Research Society, 63(3), 418–430. 
Brown, J., Cooper, C., & Pidd, M. (2006). A taxing problem: The complementary use 
of hard and soft OR in the public sector. European Journal of Operational 
Research, 172(2), 666–679. 
Brown, K. A., Schmitt, T. G., Schonberger, R. J., & Dennis, S. (2004). Quadrant Homes 
Applies Lean Concepts in a Project Environment. Interfaces, 34(6), 442–450. 
Bryant, J., Darwin, J., & Booth, C. (2010). Strategy making with the whole 
organisation: OR and the art of the possible. Journal of the Operational Research 
Society, 62(5), 840–854. 
Bryson, N., & Mobolurin, A. (1997). An action learning evaluation procedure for 
multiple criteria decision making problems. European Journal of Operational 
Research, 96(2), 379–386. 
Buquid, J., Gibson, D., & Huppert, P. (2011). HD Supply Facilities Maintenance Uses 
Diluted Discounts to Optimize Purchasing Opportunities. Interfaces, 41(2), 135–
148. 
Cai, Y. P., Huang, G. H., Yang, Z. F., Sun, W., & Chen, B. (2009). Investigation of 
public’s perception towards rural sustainable development based on a two-level 
expert system. Expert Systems with Applications, 36(5), 8910–8924. 
Le Cardinal, G., Guyonnet, J., Pouzoullic, B., & Rigby, J. (2001). Intervention 
methodology for complex problems: The FAcT-Mirror method, 132(3), 694–702. 
Chen, A., Kim, J., Lee, S., & Kim, Y. (2010). Stochastic multi-objective models for 
network design problem. Expert Systems with Applications, 37(2), 1608–1619. 
Chen, A., & Xu, X. (2012). Goal programming approach to solving network design 
problem with multiple objectives and demand uncertainty. Expert Systems with 
Applications, 39(4), 4160–4170. 
Chen, C.-M., & Zhu, J. (2011). Efficient Resource Allocation via Efficiency Bootstraps: 
An Application to R&D Project Budgeting. Operations Research, 59(3), 729–741. 
 
 
19 
Chiou, H., Tzeng, G., & Cheng, D. (2005). Evaluating sustainable fishing development 
strategies using fuzzy MCDM approach. Omega, 33(3), 223–234. 
Chou, T.-Y., Chou, S. T., & Tzeng, G.-H. (2006). Evaluating IT/IS investments: A 
fuzzy multi-criteria decision model approach. European Journal of Operational 
Research, 173(3), 1026–1046. 
Córdoba, J.-R., & Midgley, G. (2005). Broadening the boundaries: an application of 
critical systems thinking to IS planning in Colombia. Journal of the Operational 
Research Society, 57(9), 1064–1080. 
Davies, R., & Goddard, A. (1994). Soft OR and a Markov model help plan a 
psychogeriatric service. Omega, 22(6), 601–611. 
Davis, J., MacDonald, A., & White, L. (2010). Problem-structuring methods and project 
management: an example of stakeholder involvement using Hierarchical Process 
Modelling methodology. Journal of the Operational Research Society, 61(6), 893–
904. 
Deng, H., Yeh, C.-H., & Willis, R. J. (2000). Inter-company comparison using modified 
TOPSIS with objective weights. Computers & Operations Research, 27(10), 963–
973. 
Deshpande, P., Shukla, D., & Tiwari, M. K. (2011). Fuzzy goal programming for 
inventory management: A bacterial foraging approach. European Journal of 
Operational Research, 212(2), 325–336. 
Deutsch, Y., & Ross, T. W. (2003). You are Known by the Directors You Keep: 
Reputable Directors as a Signaling Mechanism for Young Firms. Management 
Science, 49(8), 1003–1017. 
Döscher, T., & Friedl, G. (2010). Corporate governance, stakeholder power, and 
executive compensation. OR Spectrum, 33(2), 309–331. 
Duran-Encalada, J. A., & Paucar-Caceres, A. (2011). A system dynamics sustainable 
business model for Petroleos Mexicanos (Pemex): case based on the Global 
Reporting Initiative. Journal of the Operational Research Society, 63(8), 1065–
1078. 
Easton, A. C., Vogel, D. R., & Nunamaker, J. F. (1992). Interactive versus stand-alone 
group decision support systems for stakeholder identification and assumption 
surfacing in small groups. Decision Support Systems, 8(2), 159–168. 
Efremov, R., Insua, D. R., & Lotov, A. (2009). A framework for participatory decision 
support using Pareto frontier visualization, goal identification and arbitration. 
European Journal of Operational Research, 199(2), 459–467. 
 
 
20 
El-Gayar, O. F., & Fritz, B. D. (2010). A web-based multi-perspective decision support 
system for information security planning. Decision Support Systems, 50(1), 43–54. 
Ferreira, F. A. F., Santos, S. P., & Rodrigues, P. M. M. (2010). Adding value to bank 
branch performance evaluation using cognitive maps and MCDA: a case study. 
Journal of the Operational Research Society, 62(7), 1320–1333. 
French, S., Maule, A. J., & Mythen, G. (2004). Soft modelling in risk communication 
and management: examples in handling food risk. Journal of the Operational 
Research Society, 56(8), 879–888. 
García-Cestona, M., & Surroca, J. (2008). Multiple goals and ownership structure: 
Effects on the performance of Spanish savings banks. European Journal of 
Operational Research, 187(2), 582–599. 
García-Crespo, Á., López-Cuadrado, J. L., Colomo-Palacios, R., González-Carrasco, I., 
& Ruiz-Mezcua, B. (2011). Sem-Fit: A semantic based expert system to provide 
recommendations in the tourism domain. Expert Systems with Applications, 
38(10), 13310–13319. 
Geldermann, J., Bertsch, V., Treitz, M., French, S., Papamichail, K., & Hämäläinen, R. 
(2009). Multi-criteria decision support and evaluation of strategies for nuclear 
remediation management. Omega, 37(1), 238–251. 
Giorgini, P., Rizzi, S., & Garzetti, M. (2008). GRAnD: A goal-oriented approach to 
requirement analysis in data warehouses. Decision Support Systems, 45(1), 4–21. 
Gregory, F. H., & Lau, S. P. (1999). Logical soft systems modelling for information 
source analysis—The case of Hongkong Telecom. Journal of the Operational 
Research Society, 50(2), 124–137. 
Gregory, R., & Keeney, R. L. (1994). Creating Policy Alternatives Using Stakeholder 
Values. Management Science, 40(8), 1035–1048. 
Grushka-Cockayne, Y., Reyck, B. D., & Degraeve, Z. (2008). An Integrated Decision-
Making Approach for Improving European Air Traffic Management. Management 
Science, 54(8), 1395–1409. 
Grushka-Cockayne, Y., & De Reyck, B. (2009). Towards a Single European Sky. 
Interfaces, 39(5), 400–414. 
Hall, N. G., & Potts, C. N. (2011). A Proposal for Redesign of the FedEx Cup Playoff 
Series on the PGA TOUR. Interfaces, 42(2), 166–179. 
Den Hengst, M., De Vreede, G.-J., & Maghnouji, R. (2007). Using soft OR principles 
for collaborative simulation: a case study in the Dutch airline industry. Journal of 
the Operational Research Society, 58(5), 669–682. 
 
 
21 
Hindle, G. A., & Franco, L. A. (2008). Combining problem structuring methods to 
conduct applied research: a mixed methods approach to studying fitness-to-drive in 
the UK. Journal of the Operational Research Society, 60(12), 1637–1648. 
Hjortsø, C. N. (2004). Enhancing public participation in natural resource management 
using Soft OR––an application of strategic option development and analysis in 
tactical forest planning. European Journal of Operational Research, 152(3), 667–
683. 
Ho, T. K., Ip, K. H., & Tsang, C. W. (2009). Service bid comparisons by fuzzy ranking 
in open railway market timetabling. Expert Systems with Applications, 36(7), 
10334–10343. 
Ho, T. K., Tsang, C. W., Ip, K. H., & Kwan, K. S. (2012). Train service timetabling in 
railway open markets by particle swarm optimisation. Expert Systems with 
Applications, 39(1), 861–868. 
Ho, W., He, T., Lee, C. K. M., & Emrouznejad, A. (2012). Strategic logistics 
outsourcing: An integrated QFD and fuzzy AHP approach. Expert Systems with 
Applications, 39(12), 10841–10850. 
Hsu, C.-W., Hu, A. H., Chiou, C.-Y., & Chen, T.-C. (2011). Using the FDM and ANP 
to construct a sustainability balanced scorecard for the semiconductor industry. 
Expert Systems with Applications, 38(10), 12891–12899. 
Hsu, L.-C., & Wang, C.-H. (2009). Forecasting integrated circuit output using 
multivariate grey model and grey relational analysis. Expert Systems with 
Applications, 36(2), 1403–1409. 
Irani, Z., Ghoneim, A., & Love, P. E. D. (2006). Evaluating cost taxonomies for 
information systems management. European Journal of Operational Research, 
173(3), 1103–1122. 
Ishizaka, A., & Labib, A. (2011). Selection of new production facilities with the Group 
Analytic Hierarchy Process Ordering method. Expert Systems with Applications, 
38(6), 7317–7325. 
Iyer, B., Shankaranarayanan, G., & Lenard, M. L. (2005). Model management decision 
environment: a Web service prototype for spreadsheet models. Decision Support 
Systems, 40(2), 283–304. 
Joro, T., & Viitala, E.-J. (2004). Weight-restricted DEA in action: from expert opinions 
to mathematical models. Journal of the Operational Research Society, 55(8), 814–
821. 
Keeney, R. L., & McDaniels, T. L. (1999). Identifying and Structuring Values to Guide 
Integrated Resource Planning at BC Gas. Operations Research, 47(5), 651–662. 
 
 
22 
Kim, K.-Y., Kim, Y. S., & Schmeler, M. R. (2012). Remote decision support for 
wheeled mobility and seating devices. Expert Systems with Applications, 39(8), 
7345–7354. 
King, R. C., Hartzel, K. S., Schilhavy, R. A. M., Melone, N. P., & McGuire, T. W. 
(2010). Social responsibility and stakeholder influence: Does technology matter 
during stakeholder deliberation with high-impact decisions? Decision Support 
Systems, 48(4), 536–547. 
Kirkwood, C. W., Slaven, M. P., & Maltz, A. (2005). Improving Supply-Chain-
Reconfiguration Decisions at IBM. Interfaces, 35(6), 460–473. 
Kleindorfer, P. R., Wu, D.-J., & Fernando, C. S. (2001). Strategic gaming in electric 
power markets. European Journal of Operational Research, 130(1), 156–168. 
Kleindorfer, Paul, R., Neboian, Andrei, Roset, & Alain. (2012). Fleet Renewal with 
Electric Vehicles at La Poste. Interfaces, 42(5), 465–477. 
Kodikara, P. N., Perera, B. J. C., & Kularathna, M. D. U. P. (2010). Stakeholder 
preference elicitation and modelling in multi-criteria decision analysis – A case 
study on urban water supply. European Journal of Operational Research, 206(1), 
209–220. 
Koo, C., Hong, T., & Hyun, C. (2011). The development of a construction cost 
prediction model with improved prediction capacity using the advanced CBR 
approach. Expert Systems with Applications, 38(7), 8597–8606. 
Kowalski, K., Stagl, S., Madlener, R., & Omann, I. (2009). Sustainable energy futures: 
Methodological challenges in combining scenarios and participatory multi-criteria 
analysis. European Journal of Operational Research, 197(3), 1063–1074. 
Lee, Y., & Kozar, K. A. (2006). Investigating the effect of website quality on e-business 
success: An analytic hierarchy process (AHP) approach. Decision Support Systems, 
42(3), 1383–1401. 
Lehaney, B., Clarke, S. A., & Paul, R. J. (1999). A case of an intervention in an 
outpatients department. Journal of the Operational Research Society, 50(9), 877–
891. 
Van der Lei, T. E., Enserink, B., Thissen, W. A. H., & Bekebrede, G. (2010). How to 
use a systems diagram to analyse and structure complex problems for policy issue 
papers. Journal of the Operational Research Society, 62(7), 1391–1402. 
Leonard, K. J., Lin, J., Dalziel, S., Yap, R., & Adams, D. (2004). Incorporating 
operations research techniques to evaluate information systems impact on 
healthcare. Journal of the Operational Research Society, 56(2), 173–179. 
 
 
23 
Li, J., Davies, G. J., Kendall, G., Soane, E., Bai, R., Rocks, S. A., & Pollard, S. J. T. 
(2012). Evidence and belief in regulatory decisions – Incorporating expected utility 
into decision modelling. Expert Systems with Applications, 39(10), 8604–8610. 
Liao, S., Ho, H., & Yang, F. (2009). Ontology-based data mining approach 
implemented on exploring product and brand spectrum. Expert Systems with 
Applications, 36(9), 11730–11744. 
Lim, G., Ahn, H., & Lee, H. (2005). Formulating strategies for stakeholder 
management: a case-based reasoning approach. Expert Systems with Applications, 
28(4), 831–840. 
Lin, C., Lin, C.-M., Li, S.-T., & Kuo, S.-C. (2008). Intelligent physician segmentation 
and management based on KDD approach. Expert Systems with Applications, 
34(3), 1963–1973. 
Liu, W. B., Meng, W., Mingers, J., Tang, N., & Wang, W. (2012). Developing a 
performance management system using soft systems methodology: A Chinese case 
study. European Journal of Operational Research, 223(2), 529–540. 
Lourenço, R. P., & Costa, J. P. (2007). Incorporating citizens’ views in local policy 
decision making processes. Decision Support Systems, 43(4), 1499–1511. 
Lovejoy, W. S., & Li, Y. (2002). Hospital Operating Room Capacity Expansion. 
Management Science, 48(11), 1369–1387. 
Macharis, C., Turcksin, L., & Lebeau, K. (2012). Multi actor multi criteria analysis 
(MAMCA) as a tool to support sustainable decisions: State of use. Decision 
Support Systems, 54(1), 610–620. 
Makowski, D., Hendrix, E. M. ., Van Ittersum, M. K., & Rossing, W. A. . (2001). 
Generation and presentation of nearly optimal solutions for mixed-integer linear 
programming, applied to a case in farming system design. European Journal of 
Operational Research, 132(2), 425–438. 
Marttunen, M., & Hämäläinen, R. P. (1995). Decision analysis interviews in 
environmental impact assessment. European Journal of Operational Research, 
87(3), 551–563. 
McDaniels, T., & Trousdale, W. (1999). Value-Focused Thinking in a Difficult 
Context: Planning Tourism for Guimaras, Philippines. Interfaces, 29(4), 58–70. 
Van Meensel, J., Lauwers, L., Kempen, I., Dessein, J., & Van Huylenbroeck, G. (2012). 
Effect of a participatory approach on the successful development of agricultural 
decision support systems: The case of Pigs2win. Decision Support Systems, 54(1), 
164–172. 
 
 
24 
Melón, M. G., Aragonés Beltran, P., & Carmen González Cruz, M. (2008). An AHP-
based evaluation procedure for Innovative Educational Projects: A face-to-face vs. 
computer-mediated case study. Omega, 36(5), 754–765. 
Merrick, J. R. W., & Harrald, J. R. (2007). Making Decisions About Safety in US Ports 
and Waterways. Interfaces, 37(3), 240–252. 
Merrick, Jason R. W., Dorp, J. R. van, Mazzuchi, T., Harrald, J. R., Spahn, J. E., & 
Grabowski, M. (2002). The Prince William Sound Risk Assessment. Interfaces, 
32(6), 25–40. 
Metcalfe, M. (2007). Pragmatic inquiry. Journal of the Operational Research Society, 
59(8), 1091–1099. 
Mianabadi, H., Afshar, A., & Zarghami, M. (2011). Intelligent multi-stakeholder 
environmental management. Expert Systems with Applications, 38(1), 862–866. 
Midgley, G, Munlo, I., & Brown, M. (1998). The theory and practice of boundary 
critique: developing housing services for older people. Journal of the Operational 
Research Society, 49(5), 467–478. 
Midgley, Gerald, & Milne, A. (1995). Creating Employment Opportunities for People 
with Mental Health Problems: A Feasibility Study for New Initiatives. Journal of 
the Operational Research Society, 46(1), 35–42. 
Neves, L. P., Dias, L. C., Antunes, C. H., & Martins, A. G. (2009). Structuring an 
MCDA model using SSM: A case study in energy efficiency. European Journal of 
Operational Research, 199(3), 834–845. 
Nhantumbo, I., Dent, J. ., & Kowero, G. (2001). Goal programming: Application in the 
management of the miombo woodland in Mozambique. European Journal of 
Operational Research, 133(2), 310–322. 
O’Brien, F., & Meadows, M. (2006). Developing a visioning methodology: Visioning 
Choices for the future of operational research. Journal of the Operational Research 
Society, 58(5), 557–575. 
Oh, W., & Jeon, S. (2007). Membership Herding and Network Stability in the Open 
Source Community: The Ising Perspective. Management Science, 53(7), 1086–
1101. 
Onggo, S., Pidd, M., Soopramanien, D., & Worthington, D. (2010). Simulation of 
Career Development in the European Commission. Interfaces, 40(3), 184–195. 
Oral, M. (2012). Action research contextualizes DEA in a multi-organizational 
decision-making process. Expert Systems with Applications, 39(7), 6503–6513. 
 
 
25 
Oral, M., Kettani, O., & Çınar, Ü. (2001). Project evaluation and selection in a network 
of collaboration: A consensual disaggregation multi-criterion approach. European 
Journal of Operational Research, 130(2), 332–346. 
Peterson, R. M., Bittel, R. H., Forgie, C. A., Lee, W. H., & Nestor, J. J. (2007). Using 
USCAP’s Analytical Models, the Transportation Security Administration Balances 
the Impacts of Aviation Security Policies on Passengers and Airlines. Interfaces, 
37(1), 52–67. 
Phillips, L. D., & Bana e Costa, C. A. (2007). Transparent prioritisation, budgeting and 
resource allocation with multi-criteria decision analysis and decision conferencing. 
Annals of Operations Research, 154(1), 51–68. 
Ramesh, B., & Sengupta, K. (1995). Multimedia in a design rationale decision support 
system. Decision Support Systems, 15(3), 181–196. 
Reagan-Cirincione, P., Schuman, S., Richardson, G. P., & Dorf, S. A. (1991). Decision 
Modeling: Tools for Strategic Thinking. Interfaces, 21(6), 52–65. 
Ribeiro, R. A., Moreira, A. M., Van den Broek, P., & Pimentel, A. (2011). Hybrid 
assessment method for software engineering decisions. Decision Support Systems, 
51(1), 208–219. 
Robinson, S., Radnor, Z. J., Burgess, N., & Worthington, C. (2012). SimLean: Utilising 
simulation in the implementation of lean in healthcare. European Journal of 
Operational Research, 219(1), 188–197. 
Saaty, T. L. (1994). How to Make a Decision: The Analytic Hierarchy Process. 
Interfaces, 24(6), 19–43. 
Sachdeva, R., Williams, T., & Quigley, J. (2006). Mixing methodologies to enhance the 
implementation of healthcare operational research. Journal of the Operational 
Research Society, 58(2), 159–167. 
Sarkis, J. (1998). Evaluating environmentally conscious business practices. European 
Journal of Operational Research, 107(1), 159–174. 
Sarrico, C. S., & Dyson, R. G. (2000). Using DEA for planning in UK universities—an 
institutional perspective. Journal of the Operational Research Society, 51(7), 789–
800. 
Sarrico, C. S., Hogan, S. M., Dyson, R. G., & Athanassopoulos, A. D. (1997). Data 
envelopment analysis and university selection. Journal of the Operational 
Research Society, 48(12), 1163–1177. 
Schultmann, F., Zumkeller, M., & Rentz, O. (2006). Modeling reverse logistic tasks 
within closed-loop supply chains: An example from the automotive industry. 
European Journal of Operational Research, 171(3), 1033–1050. 
 
 
26 
Schuwirth, N., Reichert, P., & Lienert, J. (2012). Methodological aspects of multi-
criteria decision analysis for policy support: A case study on pharmaceutical 
removal from hospital wastewater. European Journal of Operational Research, 
220(2), 472–483. 
Seçme, N. Y., Bayrakdaroğlu, A., & Kahraman, C. (2009). Fuzzy performance 
evaluation in Turkish Banking Sector using Analytic Hierarchy Process and 
TOPSIS. Expert Systems with Applications, 36(9), 11699–11709. 
Srivastava, S. (2008). Network design for reverse logistics. Omega, 36(4), 535–548. 
Teodorović, D., & Edara, P. (2007). A real-time road pricing system: The case of a two-
link parallel network. Computers & Operations Research, 34(1), 2–27. 
Tervonen, T., Hakonen, H., & Lahdelma, R. (2008). Elevator planning with stochastic 
multicriteria acceptability analysis. Omega, 36(3), 352–362. 
Theys, M., & Kunsch, P. L. (2004). The importance of co-operation for ethical 
decision-making with OR. European Journal of Operational Research, 153(2), 
485–488. 
Tjader, Y. C., Shang, J. S., & Vargas, L. G. (2010). Offshore outsourcing decision 
making: A policy-maker’s perspective. European Journal of Operational 
Research, 207(1), 434–444. 
Trainor, T. E., Parnell, G. S., Kwinn, B., Brence, J., Tollefson, E., & Downes, P. 
(2007). The US Army Uses Decision Analysis in Designing Its US Installation 
Regions. Interfaces, 37(3), 253–264. 
Trutnevyte, E., Stauffacher, M., & Scholz, R. W. (2012). Linking stakeholder visions 
with resource allocation scenarios and multi-criteria assessment. European Journal 
of Operational Research, 219(3), 762–772. 
Tung, L. L., & Quaddus, M. A. (2002). Cultural differences explaining the differences 
in results in GSS: implications for the next decade. Decision Support Systems, 
33(2), 177–199. 
Turcanu, C., Carlé, B., & Hardeman, F. (2006). Agricultural countermeasures in nuclear 
emergency management: a stakeholders’ survey for multi-criteria model 
development. Journal of the Operational Research Society, 59(3), 305–312. 
Vo, H. V, Chae, B., & Olson, D. L. (2006). Developing unbounded systems thinking: 
using causal mapping with multiple stakeholders within a Vietnamese company. 
Journal of the Operational Research Society, 58(5), 655–668. 
Walsh, M., & Hostick, T. (2004). Improving health care through community OR. 
Journal of the Operational Research Society, 56(2), 193–201. 
 
 
27 
Wang, X., Debo, L. G., Scheller-Wolf, A., & Smith, S. F. (2010). Design and Analysis 
of Diagnostic Service Centers. Management Science, 56(11), 1873–1890. 
Wang, Y.-Y., Lau, H.-S., & Wang, J.-C. (2012). Defending and improving the “slotting 
fee”: how it can benefit all the stakeholders dealing with a newsvendor product 
with price and effort-dependent demand. Journal of the Operational Research 
Society, 63(12), 1731–1751. 
White, L., & Taket, A. (2000). Exploring the Use of Narrative Analysis as an 
Operational Research Method: A Case Study in Voluntary Sector Evaluation. The 
Journal of the Operational Research Society, 51(6), 700. 
Wiek, A., & Walter, A. I. (2009). A transdisciplinary approach for formalized integrated 
planning and decision-making in complex systems. European Journal of 
Operational Research, 197(1), 360–370. 
Wilson, R. L., & Sharda, R. (1994). Bankruptcy prediction using neural networks. 
Decision Support Systems, 11(5), 545–557. 
Von Winterfeldt, D., & Fasolo, B. (2009). Structuring decision problems: A case study 
and reflections for practitioners. European Journal of Operational Research, 
199(3), 857–866. 
Wong, S. K., & Ho, T. K. (2010). Intelligent negotiation behaviour model for an open 
railway access market. Expert Systems with Applications, 37(12), 8109–8118. 
Wu, D., Yin, Y., & Lawphongpanich, S. (2011). Pareto-improving congestion pricing 
on multimodal transportation networks. European Journal of Operational 
Research, 210(3), 660–669. 
Wu, W.-W. (2010). Beyond business failure prediction. Expert Systems with 
Applications, 37(3), 2371–2376. 
Wu, W.-W. (2011). Beyond Travel & Tourism competitiveness ranking using DEA, 
GST, ANN and Borda count. Expert Systems with Applications, 38(10), 12974–
12982. 
Xing, Y., & Dangerfield, B. (2010). Modelling the sustainability of mass tourism in 
island tourist economies. Journal of the Operational Research Society, 62(9), 
1742–1752. 
Yang, Z. L., Bonsall, S., & Wang, J. (2011). Approximate TOPSIS for vessel selection 
under uncertain environment. Expert Systems with Applications, 38(12), 14523–
14534. 
Yeh, J.-M., Lin, C., Kreng, B., & Gee, J.-Y. (1999). A modified procedure for 
synthesising ratio judgements in the analytic hierarchy process. Journal of the 
Operational Research Society, 50(8), 867–873. 
 
 
28 
Yeo, G.-T., Song, D.-W., Dinwoodie, J., & Roe, M. (2009). Weighting the 
competitiveness factors for container ports under conflicting interests. Journal of 
the Operational Research Society, 61(8), 1249–1257. 
Van der Zee, D. J. (2011). Building insightful simulation models using Petri Nets — A 
structured approach. Decision Support Systems, 51(1), 53–64. 
 
 
 
